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Appendix E 
tion Accommodati-.is for  Life  
Sc iences  Research  Fac i l i t i es  (Con t rac t  NA58-3547 1) was ini t ia ted May 19, 1983 and 
comple ted  December  18, 1983. This  s tudy was one of two  paral le l  s tud ies  conducted  for  
t h e  NASA Marshall Space  Fl ight  Center .  The  Cont rac t ing  Officer's Representa t ive  and 
Study Manager was Dr. John D. Hilchey. 
This s tudy was conducted by t h e  Boeing Aerospace Company, Sea t t l e ,  WA, and a 
subcontractor :  Technology Incorporated,  Houston, TX. 
The  s tudy f ina l  repor t  is conta ined  in t h r e e  volumes with t h r e e  appendices  a t t a c h e d  to 
Volume I1 as shown below: 
D180-27863-1 Volume I - 
D180-27863-2 Volume I1 - 
Appendix A - 
Appendix B - 
Appendix C - 
D180-27863-3 Volume 111 - 
Execut ive  Summary 
Study Resul ts  
P a r a m e t r i c  Analysis D a t a  Package  
Tradeoff  Analysis Da ta  Package  
Prel iminary Conceptual  Design Requi rements  D a t a  
Package  
final Briefing Book 
Change  Order  No. 3 to c o n t r a c t  NA58-35471 ex tended  t h e  period of pe r fo rmance  through 
31 December  1984 and  def ined s t a t e m e n t  of work changes. T h e  s tudy resu l t s  f rom these  
changes  are repor ted  as A t t a c h m e n t  I to Volume I1 of t h e  Final  Repor t  as shown below: 
D180-27863-21 A t t a c h m e n t  I - Indepth Trade  Analysis 
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Change  Orders  6, 7, and  8 to c o n t r a c t  NAS8-35471 def ined s t a t e m e n t  of work changes  
and extended the  period of per formance  through November 1, 1985. The  s tudy resu l t s  
f rom these  changes a r e  repor ted  as At t achmen t  I1 to Volume I1 of t h e  Final  Report .  
Additional appendices  have  been  added  to t h e  documenta t ion  as shown below: 
D180-27863-211 At t achmen t  I1 - Phase  A Conceptua l  Design and Programmat ics  
Appendix D - Requi rements  
Appendix E - Work Breakdown S t ruc tu re  and Dictionary 
Appendix F - Conceptua l  Layouts  and Drawings 
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LIST OF ACRONYMS AND ABBREVIATIONS 
R e f e r s  to Class  100,000 cleanroom 
R e f e r s  to Clas s  10,000 cleanroom 
Animal Enclosure Module 
Airborne Support  Equipment 
Atmosphere Con t ro l  System (a design function) 
Boeing Aerospace Company 
Concept  Development  Group 
Control led Ecological Life  Support  System 
Cost Es t ima t ing  Relationships 
C e n t e r  of Gravi ty  
Chemica l  Analysis Instrumentat ion (a design function) 
Conf inement  System (a design function) 
Consumables  (a design function) 
Pata Management  System (a  design function) 
Design, Development,  Test ,  and Evaluation 
Environmental  Con t ro l  Life  Support  
Environmental  Con t ro l  Life  Support  System 
Environmental  Con t ro l  System 
E lec t r i ca l  Power Management  System (a design function) 
Engineering Model 
Emergency Power System (a design function) 
























Extravehicular  Mobility Unit  
Experiment  Support  Equipment  (a  design funct ion)  
Extravehicular  Act ivi ty  
Gravi ty  
Ground Support  Equipment  
Refe r s  to Space  S ta t ion  
Heating, Ventilation and  Air Conditioning 
Hygiene (a design funct ion)  
Initial Opera t iona l  Capabi l i ty  
Intravehicular  Act iv i ty  
Kilobits per  second 
Kilograms 
Kennedy Space  C e n t e r  
Ki lowat t s  
Thousands of dol lars  
Illumination (a design funct ion)  
Li fe  Sc iences  Research  Faci l i ty  
Logis t ic  Module 
Cubic  m e t e r s  
Microscopy (a design funct ion)  
Massachuset ts  Ins t i tu te  of Technology 






















M M U  Manned Maneuvering Unit 
MPS Materials Processing in Space 
MMSE Multi-mission support equipment 
MSFC Marshall Space Flight Center 
odcc Operations and Checkout 
OMV Orbital Maneuvering Vehicle 
OPF Orbiter Processing Facility 
ORU Orbital Replacement Unit 
OTV Orbital Transfer Vehicle 
PI Principal Investigator 
P/L Payload 
RAHF Research Animal Holding Facility 
REFR Refrigeration (a design function) 









Gravity Simulation (a design function)  
Spacelab 
Shuttle Landing Facility 
Space Station 
Storage (a design function) 
Structures (a design function) 
Space Transportation System 





TRAN Transportability (a design function) 
Tracking and Data  Relay Sate l l i te  System 
Thermal Control System (a design function) 
VAB Vehicle Assembly Building 
VPF Vertical Processing Facility 
WBS Work Breakdown Structure 
WWTR Water Management System (a design function) 
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T h i s  document was developed to  provide the framework for task planning and 
control. 
and reporting, and i s  the vehicle t h a t  permits contractual performance 
measurement and t r ack ing  of the F u l l  Scale Development Phase tasks. 
document sets  f o r t h  and describes the Life Sciences Program WBS elements 
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I t  i s  the basis for  budgeting, task assignment, cost collection 
T h i s  
v i i i  
1.0 WORK BREAKDOWN STRUCTURE INDEX 
1 
D 4 8 3 - 1 0 0 4 1 - 1  






C O  
3 z 
9 -  c? 
N & X N  




































m u  











0 -  
I 
.- 
c -  
0, 
E -  .- 
v 


















- '  u 
C 















- 9  
I - - - - - - - -  ---- 
9 
2.0 WORK BREAKDOWN STRUCTURE DICTIONARY 
10 
D483-10041- 1 















































































































































L n  



































































































































































































































































I 1 c 
m 
m 





















































































































Q ) I  I l l  I I I 
18 
1 rn 0 m 
F cl a 
0 













































W c - 










































































































































































E a r 
U 
U a > 
9 
































































































































c -I I 
8 
d 

































































w h  - - Q  

























































-Q a c 


































































































































































































































































5 -  
= L -  
z 3  






































































































.c-   I I 
c- 9 m 00
d 





































































































































































































































































































2 0  .e E 
m "  




























0 .- + 
L 
n .- 


















! ? m  
- 4  





































































































































































































































































































































































7 I 1 
I I 



























































































































































































r 0 1  0 M 
d 












































































c *  






















































































































































































































































































































































































































































































































































g n a - 











































































































































































































m x v 
'0 aJ > : a a 




































































































































































































































































































































































































































. t ; w  















































































































































+ a  
m J  
-c. .- 
m u  
S W  
P g"! 
E ?  
' 1  
-










































































































































































































































































































































































































































































































































































































































































. -  
64 





M 0 1  z 



























































































































































































































































































































































































































































E d :  
3 1  











































































































v c n 
3 

















































































$ n a - 
h 




































































































































































































































n a - 





































































































































































W > : 














































































































I E c- 






































































-0 aJ > 
n a 
































































































7 I I 
c 
0 








































































































































c ?  
































































n g  
3P 
C 





















































































































































































































































































































































































































































































































+ h s 
U 
h 


































0)  - c 
i= 
C 




































































































































































0 1 . 
F I I 
0 




















































































































































































































$ 8  
- 
cn 































0 .- c n .- 
L 


















































































































































































































































n a - 





















































































































































































0 .- c n 










































































































































































































































































































































c I 1 
0 
c 0 1  0 M 















































































































































































































































U aJ > 


















































Q, + s 
C 




























































































































































































































































































































































































.- 9 - 
Q 
105 
c 
c 
m 0 
0 
vl 
m 2
m 
0 
F 
I 
F e 
0 
0 
M 
cx) 
c 
I 
